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(57)Abstract: 

PURPOSE: To provide an ink jet recording apparatus 
capable of keeping the reliability even in the case of 
separating the recording head and ink tank. 
CONSTITUTION: The ink jet recording apparatus 
comprises a communication part including an ink 
reservoir 6, an ink chamber 1 1 communicating to the 
recording head 3, and a blank cap 12, one or a plurality 
of communicating holes 9 made to communicate to the 
outside, and an impervious sealing member 21 for 
sealing each communicating holes 9 to be a 
decompressed state and permitting at least one to be 
openable immediately before being mounted on the ink 
jet recording apparatus, and further it comprises a vessel 
to be wrapped by making a space and in a decompressed 
state. 
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CLAIMS 
[Claim(s)] 

[Claim 1] In an ink tank, this ink tank, and the ink jet recording device that has the ink jet type 
recording head which is open for free passage through a free passage member said ink tank Ink 
****, this ink ****, and the free passage section that is open for free passage to said recording 
head, One piece thru/or two or more free passage holes dug so that it might be open for free 
passage with the exterior, and each the hole of said free passage are closed so that it may be in a 
reduced pressure condition. The ink jet recording device characterized by consisting of a 
container which consists of closure members of the non-permeability which can be opened just 
before at least one piece loads said ink jet recording device, prepares space further, and is packed 
in the state of reduced pressure. 

[Claim 2] In the ink tank which loads with an ink droplet the ink jet recording device which 
records on the discharge detail paper, and supplies ink to a recording head from a nozzle this ink 
tank Ink ****, this ink ****, and the free passage section that is open for free passage to a 
recording head in the first half, One piece thru/or two or more free passage holes dug so that it 
might be open for free passage with the exterior, and this each free passage hole are closed so 
that it may be in a reduced pressure condition. The ink tank characterized by consisting of a 
container which consists of closure members of the non-permeability which can be opened just 
before at least one piece loads said ink jet recording device, prepares space further, and is packed 
in the state of reduced pressure. 

[Claim 3] In the manufacture approach of an ink tank of having the free passage section which is 
open for free passage to ink **** used for an ink jet recording device, the free passage hole dug 
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so that it might be open for free passage with the exterior, and said ink **** and said ink jet 
recording device A. — process C. which supplies and fills up said ink tank with the process B. 
ink which decompresses said ink **** through said free passage hole from said free passage hole 
— by the closure member of the non-permeability which can open at least one piece It is the 
manufacture approach of the ink tank characterized by at least one in each the hole of said free 
passage consisting of a process which puts in the process D. aforementioned ink tank which seals 
by decompressing in a container without permeability so that ink **** may be in a reduced 
pressure condition, decompresses the inside of this container, and carries out a seal package. 
[Claim 4] The manufacture approach of an ink tank according to claim 3 that said process of C 
and D is characterized by the thing of 0.02-0.05MPa mostly performed by this draft. 
[Claim 5] The manufacture approach of the ink tank according to claim 3 characterized by 
consisting of a process which carries out this stop of the closure member to un-sealing in the 
state of a tacking meal and reduced pressure under atmospheric pressure, and makes seal further 
at least one of said free passage hole in the state of reduced pressure into a container. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ink jet recording device which breathes out 
an ink droplet and records an alphabetic character etc. in the record paper from a nozzle. 
[0002] 

[Description of the Prior Art] From a nozzle, an ink droplet is made to breathe out, with the ink 
jet recording device which performs record writing, such as an alphabetic character according to 
recording information, ink is breathed out in the record paper from a detailed nozzle, and an ink 
droplet is formed in it. Formation of an ink droplet carries out volume change of the pressure 
room arranged in the interior of a recording head rapidly by electrostriction vibrator, an electric 
thermal-conversion component, etc., and is performed by generating a discharge pressure. 
Therefore, when air mixes in an ink supply path, a discharge pressure does not occur good but 
record writing becomes impossible. 

[0003] Furthermore, record writing will become impossible, if all the ink in an ink tank is 
consumed and supply is cut off. And air enters in the ink supply path of resulting in a nozzle, and 
the problem of applying a great quantity of time amount and ink by the time record writing is 
attained, even if it newly supplies ink arises. 

[0004] In order to cope with such a problem from the first, before arranging a level detector in an 
ink tank, or arranging a level detector in a part of ink supply path and cutting off supply of ink, 
the configuration which detects an ink end is used. It has prevented that air mixes in a large 
quantity in an ink supply path by that cause at ink and the time. However, it cannot prevent 
thoroughly that air mixes in an ink supply path at the time of extraction and insertion with the ink 
tanks at the time of exchange of an ink tank etc., and a recording head. 
[0005] Then, what was indicated by JP,3-61592,B is known as a proposal for suppressing the 
effect of the air conventionally mixed in the ink supply path in first stage at the time of extraction 
and insertion with an ink tank and a recording head. The ink tank which held the deaerated ink in 
the very high hermetic container of gas barrier property is held in the state of reduced pressure. 
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In this conventional example, immediately after opening a hermetic container, the ink in an ink 
tank is deaeration ink, and it is going to remove the effect of the air mixed in the ink supply path 
in this deaeration ink in first stage. 

[0006] However, it is the position difference of an ink tank, a location, connectability, etc., and 
this hermetic container structure does not have a degree of freedom, and is complicated. 
Moreover, with actuation of carriage, ink rocks violently and produces nonconformity in the 
regurgitation property of a recording head. 

[0007] In order to solve this, the ink tank which contained the porosity member is proposed. On 
this ink tank, it has an injected hole for being filled up with ink, and an air hole for being open 
for free passage with atmospheric air so that air may flow corresponding to reduction by the 
activity of ink. 

[0008] Moreover, in order to make it deaeration ink as mentioned above, ink is filled up with a 
reduced pressure condition and an ink tank is made to pack in a container in the state of reduced 
pressure further. 
[0009] 

[Problem(s) to be Solved by the Invention] However, in the conventional example, when 
whenever [ reduced pressure ] tends to be more large although it was good when the surface 
tension of ink was comparatively high and it was hard to foam, whenever [ deaeration ] tends to 
be maintained and it is going to raise dependability, or in the surface tension of ink is low and 
being easy to foam, ink leakage-comes to be easy from an injected hole. Moreover, if vacuum 
packaging is carried out after adding the impact of being as drop ****, since ink will leak by 
slight reduced pressure, workability is bad. If there is furthermore a temperature change, ink will 
leak by expansion of the gas in ink. In order to prevent the leakage of ink, when the fill of ink is 
reduced and a charging efficiency is dropped, there is a problem that an ink tank becomes large. 
[0010] Moreover, even if it prepares space into an ink tank, or devises the configuration of a lid 
and copes with leakage, under hot environments, the gas in ink expands and leaks and preventing 
this thoroughly has the problem that an ink tank becomes large, in a difficult top. 
[001 1] Then, the place which this invention solves such a trouble and is made into the object has 
dependability in offering a small high ink jet recording device. 
[0012] 

[Means for Solving the Problem] In the ink jet recording device which the ink jet recording 
device of this invention supplies ink through a free passage member from an ink tank, and 
records an ink droplet on the discharge detail paper from a nozzle The free passage section which 
an ink tank opens for free passage to ink ****, ink ****, and a recording head, One piece thru/or 
two or more free passage holes dug so that it might be open for free passage with the exterior, 
and this each free passage hole are closed so that it may be in a reduced pressure condition. It is 
characterized by consisting of a container which consists of closure members of the non- 
permeability which can be opened just before at least one piece loads an ink jet recording device, 
prepares space further, and is packed in the state of reduced pressure. 
[0013] In the ink tank which the ink tank of this invention loads with an ink droplet from a 
nozzle the ink jet recording device which records on the discharge detail paper, and supplies ink 
to a recording head The free passage section which an ink tank opens for free passage to ink 
****,ink****, and a recording head, One piece thru/or two or more free passage holes dug so 
that it might be open for free passage with the exterior, and this each free passage hole are closed 
so that it may be in a reduced pressure condition. It is characterized by consisting of a container 
which consists of closure members of the non-permeability which can be opened just before at 
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least one piece loads an ink jet recording device, prepares space further, and is packed in the 
state of reduced pressure. 

[0014] Ink **** which uses the manufacture approach of the ink tank of this invention for an ink 
jet recording device, In the manufacture approach of an ink tank of having the free passage 
section which is open for free passage to the free passage hole dug so that it might be open for 
free passage with the exterior, and ink **** and an ink jet recording device A. - process C. 
which supplies and fills up an ink tank with the process B. ink which decompresses this ink **** 
through a free passage hole from a free passage hole - by the closure member of the non- 
permeability which can open at least one piece It is characterized by consisting of a process 
which at least one piece puts in the process D. ink tank which seals by decompressing so that ink 
**** may be in a reduced pressure condition in a container without permeability, decompresses 
the inside of a container, and carries out a seal package among each free passage holes. 
[0015] Moreover, said process of C and D is characterized by the thing of 0.02-0.05MPa mostly 
performed by this draft. 

[0016] It is characterized by consisting of a process which carries out this stop of the closure 
member to un-sealing in the state of a tacking meal and reduced pressure under atmospheric 
pressure, and furthermore makes seal at least one of a free passage hole in the state of reduced 
pressure into a container. 
[0017] 

[Function] Since an ink tank is sealed in the state of reduced pressure, while ink is re-deaerated 
according to the above-mentioned configuration of this invention, the leakage of the ink in the 
time of vacuum packaging and transport or a state of preservation is lost. Moreover, since 
vacuum packaging of the space was prepared and carried out between the ink tank and the 
hermetic container, from the interior of an ink tank, the gas which occurred in disassembly of ink 
is also gradually absorbed in vacuum packaging through a case, and, thereby, is deaerated by the 
very reliable condition in early stages of the activity of an ink tank. Nonconformity with the air 
which this mixes in an ink supply way at the time of exchange of an ink tank is canceled. 
[0018] Moreover, since it can inspect visually before packing the decompressed ink tank, 
inspection between processes, such as ink leakage and deformation of a case, becomes easy. 
[0019] Furthermore, the ink evaporation at the time of a real activity can be suppressed by 
covering the top face of the ink tank 7 by the closure member of non-permeability to the 
minimum. 
[0020] 

[Example] One example of this invention is explained based on a drawing below. 
[0021] Drawing 1 is a main sectional view for explaining one example of the ink jet recording 
apparatus of this invention, and drawing 2 is the decomposition perspective view of the body of 
the ink tank used for the ink jet recording apparatus of this invention. Drawing 3 shows the 
perspective view of the body. Moreover, drawing 4 is a block diagram for explaining ink and a 
detector. A platen 1 is approached and the recording head 3 is formed in the carriage 2 which 
reciprocates a guide shaft 2a top in the direction of arrow-head B along with the platen 1 which 
is a recording paper conveyance means to rotate in the direction of arrow-head A in order to 
convey the recording paper in one. The ink tank 7 which held form 6a which there is ink **** 6 
and becomes the interior from porosity members, such as polyurethane foam, is formed above 
the recording head 3. In this example, the ink tank 7 is divided into three chambers, 6Y, 6M, and 
6C, and three ink **** 6 are formed. These chambers of each are filled up with yellow, 
cyanogen, and the color ink of a Magenta. However, if the class and number of ink change on a 
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design, the number of chambers in the ink tank 7 will be divided into a required number. The 
exterior and the free passage hole 9 open for free passage are formed in the lid 8, and the base- 
like projection 10 which aims at adhesion with form 6a is formed in the base at the ink tank 7. 
There is the free passage section which turns caudad from the core of this projection 10, and is 
open for free passage to a recording head 3. The free passage section is formed in the edge of the 
ink room 1 1 which carries out ejection maintenance of the ink in form 6a, and the ink room 1 1 
by the plug 12 which consists of elastic members, such as rubber. And by inserting in this plug 
12 the hollow needle 5 which are a recording head 3 and a free passage member open for free 
passage through the filter room 4, it is constituted so that the ink which sank in into the ink tank 
7 may be supplied to a recording head 3. In addition, the ink room 1 1 is in the condition of a 
sealing room by the plug 12 and form 6a. Moreover, it is closed till just before an activity by the 
closure member 21 of the non-permeability which at least one can open of the free passage hole 
9, opens just before an activity, and is set to air hole 9a. However, although two or more free 
passage holes 9 are formed in this example, it is satisfactory for acquiring desired effectiveness 
at least each one chamber in any way. If the approach of pulling, removing and opening the edge 
using the closure member 21 long enough like drawing 2 is used in order to open, it can open 
easily. Furthermore, if the edge is joined into a container 25, when taking out from a container 
25, it is surely opened, and there are also no problems, such as an opening failure of a user, and it 
can open certainly. Moreover, projection 3 1 is formed in the lever 30 for attaching an ink tank 
like drawing 5 , and when attaching an ink tank, even if it uses the approach of breaking through 
a lever 30 by the derrick down and this projection 3 1 in the direction of C, it can open easily. 
However, if it is the configuration that the closure member 21 can be opened, it is not necessary 
to open using the instrument of dedication especially. The closure member 22 of non- 
permeability is formed in other free passage holes 9 which are not opened. 
[0022] The reason for opening the closure member 21 here and opening air hole 9a is explained. 
The inside of an ink tank becomes negative pressure gradually as all the closure members 21 and 
22 use a printer, since there are few air contents filled up in an ink tank to the ink consumption 
speed of the usual printer activity because of non-permeability. If this negative pressure exceeds 
constant value (i.e., if the negative pressure exceeding the capillary tube force of the meniscus of 
the ink formed in the nozzle of a head occurs in an ink tank), it will destroy and a meniscus will 
become the poor regurgitation of an ink droplet. Therefore, air hole 9a for filling up air 
corresponding to consumption of ink is needed. 

[0023] Moreover, when the poor regurgitation arises in a recording head 3, ink should be 
attracted from a recording head 3 in operating a suction pump 15 through cap 13 and piping 14. 
Thereby, recovery action of the poor regurgitation is performed. The attracted ink is sent to 
waste ink ** 17 through piping 16. In this invention, waste ink ** 17 and the ink tank 7 are 
another objects, and waste ink ** 17 is arranged in the body of a recording device, and has the 
composition of usually not being exchanged. 

[0024] By the way, the signs SI and S2 in drawing are ink and an electrode for detection, the 
electrode SI of one of these was formed in the internal surface of the ink tank 7 so that form 6a 
might be contacted, and the hollow needle 5 with which the electrode S2 of another side contacts 
ink serves as the electrode. O ring 24 made of rubber makes it have bit so that ink may not leak 
between an electrode SI and the ink tank 7. And as shown in drawing 4 , the seal of approval of 
the reference voltage Vcc is carried out to an electrode SI. Moreover, the hollow needle 5 which 
serves as the electrode S2 of another side is grounded. Furthermore, the resistance variation 
detector which consists of a differential circuit 19 and a comparison circuit 20 has connected 
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with the electrode SI of the side to which the seal of approval of the reference voltage Vcc is 
carried out. And when fixed level with resistance variation is exceeded, it is constituted so that 
an output signal may be generated. 

[0025] Moreover, the record command signal for expulsion of an ink droplet by which a seal of 
approval is carried out to a recording head 3 is transmitted by FPC (Flexible Print Circuit) 18 
which is a flexible signal means of communication. And on FPC 18, ink and the signal line for 
detection are wired in one, and it connects with electrodes SI and S2. In addition, the thing of 
FPC 18 for which FFC (Flexible Flat Cable) etc. may be used for replacing cannot be 
overemphasized as a signal means of communication. It cannot be overemphasized that you may 
be the configuration of the two-sheet pile instead of FPC of one more sheet. 
[0026] Next, the flow chart of drawing 6 explains the manufacture approach of the ink tank used 
for this example. 

[0027] Like an ink tank erector, it leaves the closure members 21 and 22 and the ink tank 7 
which consists of a configuration of above-mentioned drawing 2 is assembled. 
[0028] At an ink ****** reduced pressure process, it lets the free passage hole 9 pass, and ink 
****** 6 of the ink tank 7 is decompressed to 0.04 or less MPas. Whenever [ reduced pressure / 
at this time ] has 0.02 or less desirable MPas, when the amount of restoration ink and an injection 
time are taken into consideration. 

[0029] Then, ink is filled up with an ink restoration process from the free passage hole 9. At this 
time, ink is decompressed and turns into deaeration ink. An ink packing effect is a very high 
approach as how to fill up ink with this reduced pressure condition into a porosity member is 
indicated and explained in JP,60-245560,A. 

[0030] Next, ** is carried out except 9a by the closure member 22 among the free passage holes 
9 under atmospheric pressure. Then, the ink tank 7 is made into the bottom of reduced pressure 
of 0.02-0.05MPa at a reduced pressure seal process, and ** is carried out for air hole 9a by the 
closure member 21. If it is under this reduced pressure, ink will be re-deaerated enough and there 
will be no ink leakage from air hole 9a. If whenever [ reduced pressure ] is set to 0.02 or less 
MPas, ink leakage will occur by few impacts after the ink leakage at the time of reduced 
pressure, or the above-mentioned seal, the position difference, environmental temperature 
change, etc. 

[0031] After [ closure ] atmospheric-air disconnection is carried out. Like drawing 7 , this 
process may carry out 21b stop of the 21a of the closure member 21 under a tacking meal and 
reduced pressure of 0.02-0.05MPa under atmospheric air, and is easy this gentleman on 
equipment. 

[0032] Thus, the ink of the sealed ink tank 7 is re-deaerated while homogeneity is filled up with 
the atmospheric-air disconnection and re-reduced pressure after restoration at form 6a of a 
porosity member. 

[0033] Although the approach by joining or the binder etc. can be used for the closure approach, 
the joining is more desirable in order to prevent the leakage of ink. When using adhesives, it is 
necessary to satisfy the adhesive strength for preventing leakage, detachability, and the property 
of not being committed by ink. 

[0034] It is the member of non-permeability, and the closure members 21 and 22 make a subject 
polyethylene terephthalate resin or an aluminum laminate film, and are joining or a laminated 
film which consists of polystyrene resin, polyolefine system resin, etc. so that it may be easy to 
paste up. 

[0035] Next, in a reduced pressure packaging process, after putting the ink tank 7 and a spacer 

Publ'nNo.: JP 07-266575 Publ'nDate: 17.10.1995 

7 

SSL-DOCSl 1 472422v 1 



Publ'nNo.: JP 07-266575 Publ'nDate: 17.10.1995 



28 into a container 25 like drawing 8 and decompressing to 0.02-0.05MPa, the seal of the seal 
section 26 is carried out thoroughly, and a seal package is carried out. Atmospheric-air 
disconnection is carried out after that. 

[0036] Space 29 is between the ink tank 7 and a container 25. Even if ink decomposes during 
transport of the ink tank 7 and preservation and gas, such as nitrogen and oxygen, occurs, it is 
gradually deaerated through a case wall by this space 29. If the member to which air is 
penetrated like a corrugated fiberboard or urethane foam to a spacer 28, and space exists in the 
interior is used, even if a container 25 sticks, the space in a member will play the role of space 
29. Moreover, a role of shock absorbing material which protects the ink tank 7 is also played. 
Whenever [ reduced pressure / at the time of vacuum packaging ] is the almost same 0.02- 
0.05MPa as whenever [ reduced pressure ] at the time of closure of said closure member 21 . 
Pressure balancing in an ink tank and a hermetic container is maintained by this, and even if the 
bonding strength of joining or the closure members 21 and 22 which were pasted up is small on 
the ink tank 7, it does not separate. 

[0037] The hermetic container by which the reduced pressure seal package was carried out is 
shown in drawing 9 . A container 25 is the package bag made from the very high aluminum 
laminate film of gas barrier property. 

[0038] Furthermore, it is contained by the container 27 (un-illustrating) at a packing process. 
This condition was [ the seal section 26 of a container 25 ] of use in the container 27, and it 
serves as shock absorbing material. Therefore, it is not necessary to use a special buffer member. 
[0039] Next, the relation between the degree of vacuum at the time of vacuum packaging and the 
nitrogen volume after the retention period in a vacuum-packaging condition is explained. What is 
necessary is just to be able to control nitrogen volume, since nitrogen volume is the largest 
although gases other than nitrogen also exist in atmospheric air. 

[0040] According to the experiment, by controlling whenever [ reduced pressure / at the time of 
a seal seal ] to be shown in a table 1 , whenever [ deaeration / of the ink in the ink tank 7 
immediately after opening a package ] is controllable. 
[0041] 
[A table 1] 



[0042] The percentage of nitrogen volume which has melted into the ink to a saturation value 
had shown the nitrogen volume in a table, and, in the case of the ink used for this example, the 
saturation value was about 10-11 ppm. 

[0043] Next, based on experimental data, drawing 10 explains how whenever [ in the ink tank 
from the time of manufacture to a real activity / ink deaeration ] changes to the nitrogen volume 
in ink. The ink deaerated at the a event after ink restoration reaches a saturation state by being 
left in an ambient condition at the b event of about three days after. If the ink tank 7 is sealed by 
the closure member 21 of non-permeability under reduced pressure of 0.02-0.05MPa at the c 
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event, it will deaerate, nitrogen and oxygen of the dissolution in ink will be further absorbed by 
the space 23 of the ink tank 7, and ink will become by whenever [ deaeration / at the d event ]. 
Since ink decomposes and gas, such as nitrogen in an ink component, occurs after that, whenever 
[ deaeration ] falls. Although the period of d event is based also on a circumference environment, 
it is about one day and increases 10 to 20% at the e event over one year from six months. If 
vacuum packaging is carried out at the e event, whenever [ ink deaeration / of the ink tank 7 ] 
will improve gradually through the case of the ink tank 7 etc. Space 29 can be made to also 
absorb enough the gas from the ink generated during a long period of time. The period of e event 
to f event is a retention period in a package condition, and assumed two years in the experiment. 
[0044] And nitrogen volume rises one by one from the event among [ after opening / f ] drawing. 
The nitrogen volume in ink will reach the abbreviation saturation state in [ g ] drawing after 
opening in about three days. However, according to the experiment, it turned out that the 
effectiveness by deaeration is expectable about two to four weeks after opening in [ f ] drawing 
(inside h of drawing). It will be in a perfect saturation state after that, and the effectiveness of 
deaeration of the ink for which it asks by this invention is lost. 

[0045] Although each event established sufficient period and was performed in this experiment, 
in order to carry out closure at the c event under reduced pressure within several hours after the 
ink restoration at the a event and to perform vacuum packaging at the e event to a pan within one 
day in a real production process, it is N2 like a graphic display. A value change is not seen, but 
vacuum packaging is carried out where whenever [ deaeration ] is maintained enough. 
[0046] Here explains the effectiveness by deaeration of ink. In case the ink tank 7 is taken out 
and inserted to the hollow needle 5, the amount of the air mixed from the hollow needle 5 is very 
usually a minute amount. In the check by experiment, when the ink inflow aperture of the hollow 
needle 5 was a diameter of about 0.8mm, even if there were many amounts of the air to mix, they 
were below 0.4 cube mm extent for a meniscus. The air mixed once flows toward a recording 
head 3, and a trap is reached and carried out to filter 4a in the filter room 4 (un-illustrating). 
Since this air by which the trap was carried out has the very detailed eye granularity of filter 4a, 
filter 4a is not passed easily. When the diameter of filter 4a was [ the space width of face in 4mm 
and the filter room 4 ] about 0.3-0. 5mm according to the experiment, even if the count of 
extraction and insertion of the ink tank 7 carried out 10 - ten numbers, this air did not pass filter 
4a by record actuation. In case deaeration ink can be clearly supplied to a recording head 3 
during the period to the inside g of drawing 10 if it is mixing of air of this level, and this takes 
out and inserts the ink tank 7 to the hollow needle 5, the air mixed from the hollow needle 5 
melts into ink, and does not pose a problem. However, when left removing the ink tank 7 from 
the hollow needle 5 in a real activity, it is fully possible. In this case, air mixes in a large 
quantity. The air mixed when air mixed in the large quantity will close filter 4a, and will bar 
passage of ink, A recording head 3 becomes the poor regurgitation as the result. In this case, 
although the suction pump 15 was operated and recovery action of the poor regurgitation was 
performed, the experiment also showed that a big difference was in recoverability by whenever [ 
deaeration / of ink ]. If it is ink by about two - four weeks after opening shown in [ h ] drawing 
10 , there will be no nonconformity in carrying out attraction clearance of the air in the filter 
room 4 with a suction pump 15 in any way. However, when it passed over this period, and it 
changed into the supersaturation condition further and filter 4a was passed with air, as for the air 
content in ink, it was checked full saturation and that apply to a recording head 3 from filter 4a, 
and minute air bubbles are generated. It will become the poor regurgitation when these minute 
air bubbles are in the pressure room of a recording head 3. 
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[0047] To the air mixed at the time of exchange of the ink tank 7 as explained above, 
nonconformity which becomes poor [ the regurgitation ] according to the effectiveness of 
deaeration of ink can be abolished. Moreover, also in the recovery action performed when air 
collects so much in the filter room 4, recovery action can be ended good according to the 
effectiveness of deaeration of ink. If the air content in the filter room 4 is below fixed, in order 
that air may not pass filter 4a with ink, even if it is ink used as the saturation state after among [ 
g ] drawing 10 , there is no nonconformity in any way at the time of recovery action. 
[0048] 

[Effect of the Invention] Since an ink tank is sealed in the state of reduced pressure, while ink is 
re-deaerated according to this invention, the leakage of the ink in the time of vacuum packaging 
and transport or a state of preservation is lost. Moreover, since vacuum packaging of the space 
was prepared and carried out between the ink tank and the hermetic container, the gas which 
occurred in disassembly of ink from the interior of an ink tank is also gradually absorbed in 
vacuum packaging through a case, and can supply the ink deaerated by the very reliable 
condition in early stages of the activity of an ink tank by that cause to a recording device. 
Nonconformity with the air which this mixes in an ink supply way at the time of exchange of an 
ink tank is canceled. 

[0049] Moreover, since it can inspect visually before packing the decompressed ink tank, 
inspection between processes, such as ink leakage and deformation of a case, becomes easy. 
[0050] Furthermore, it is effective in suppressing the ink evaporation at the time of a real activity 
to the minimum by covering the top face of the ink tank 7 by the closure member of non- 
permeability. 

[0051] An ink jet recording device with it can be offered by the above. [ it is reliable and very, 
small ] 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the ink jet recording device which breathes out 
an ink droplet and records an alphabetic character etc. in the record paper from a nozzle. 
[0002] 



PRIOR ART 



[Description of the Prior Art] From a nozzle, an ink droplet is made to breathe out, with the ink 
jet recording device which performs record writing, such as an alphabetic character according to 
recording information, ink is breathed out in the record paper from a detailed nozzle, and an ink 
droplet is formed in it. Formation of an ink droplet carries out volume change of the pressure 
room arranged in the interior of a recording head rapidly by electrostriction vibrator, an electric 
thermal-conversion component, etc., and is performed by generating a discharge pressure. 
Therefore, when air mixes in an ink supply path, a discharge pressure does not occur good but 
record writing becomes impossible. 

[0003] Furthermore, record writing will become impossible, if all the ink in an ink tank is 
consumed and supply is cut off. And air enters in the ink supply path of resulting in a nozzle, and 
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the problem of applying a great quantity of time amount and ink by the time record writing is 
attained, even if it newly supplies ink arises. 

[0004] In order to cope with such a problem from the first, before arranging a level detector in an 
ink tank, or arranging a level detector in a part of ink supply path and cutting off supply of ink, 
the configuration which detects an ink end is used. It has prevented that air mixes in a large 
quantity in an ink supply path by that cause at ink and the time. However, it cannot prevent 
thoroughly that air mixes in an ink supply path at the time of extraction and insertion with the ink 
tanks at the time of exchange of an ink tank etc., and a recording head. 
[0005] Then, what was indicated by JP,3-61592,B is known as a proposal for suppressing the 
effect of the air conventionally mixed in the ink supply path in first stage at the time of extraction 
and insertion with an ink tank and a recording head. The ink tank which held the deaerated ink in 
the very high hermetic container of gas barrier property is held in the state of reduced pressure. 
In this conventional example, immediately after opening a hermetic container, the ink in an ink 
tank is deaeration ink, and it is going to remove the effect of the air mixed in the ink supply path 
in this deaeration ink in first stage. 

[0006] However, it is the position difference of an ink tank, a location, connectability, etc., and 
this hermetic container structure does not have a degree of freedom, and is complicated. 
Moreover, with actuation of carriage, ink rocks violently and produces nonconformity in the 
regurgitation property of a recording head. 

[0007] In order to solve this, the ink tank which contained the porosity member is proposed. On 
this ink tank, it has an injected hole for being filled up with ink, and an air hole for being open 
for free passage with atmospheric air so that air may flow corresponding to reduction by the 
activity of ink. 

[0008] Moreover, in order to make it deaeration ink as mentioned above, ink is filled up with a 
reduced pressure condition and an ink tank is made to pack in a container in the state of reduced 
pressure further. 



EFFECT OF THE INVENTION 



[Effect of the Invention] Since an ink tank is sealed in the state of reduced pressure, while ink is 
re-deaerated according to this invention, the leakage of the ink in the time of vacuum packaging 
and transport or a state of preservation is lost. Moreover, since vacuum packaging of the space 
was prepared and carried out between the ink tank and the hermetic container, the gas which 
occurred in disassembly of ink from the interior of an ink tank is also gradually absorbed in 
vacuum packaging through a case, and can supply the ink deaerated by the very reliable 
condition in early stages of the activity of an ink tank by that cause to a recording device. 
Nonconformity with the air which this mixes in an ink supply way at the time of exchange of an 
ink tank is canceled. 

[0049] Moreover, since it can inspect visually before packing the decompressed ink tank, 
inspection between processes, such as ink leakage and deformation of a case, becomes easy. 
[0050] Furthermore, it is effective in suppressing the ink evaporation at the time of a real activity 
to the minimum by covering the top face of the ink tank 7 by the closure member of non- 
permeability. 
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[0051] An ink jet recording device with it can be offered by the above. [ it is reliable and very, 
small ] 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in the conventional example, when 
whenever [ reduced pressure ] tends to be more large although it was good when the surface 
tension of ink was comparatively high and it was hard to foam, whenever [ deaeration ] tends to 
be maintained and it is going to raise dependability, or in the surface tension of ink is low and 
being easy to foam, ink leakage-comes to be easy from an injected hole. Moreover, if vacuum 
packaging is carried out after adding the impact of being as drop ****, since ink will leak by 
slight reduced pressure, workability is bad. If there is furthermore a temperature change, ink will 
leak by expansion of the gas in ink. In order to prevent the leakage of ink, when the fill of ink is 
reduced and a charging efficiency is dropped, there is a problem that an ink tank becomes large. 
[0010] Moreover, even if it prepares space into an ink tank, or devises the configuration of a lid 
and copes with leakage, under hot environments, the gas in ink expands and leaks and preventing 
this thoroughly has the problem that an ink tank becomes large, in a difficult top. 
[001 1] Then, the place which this invention solves such a trouble and is made into the object has 
dependability in offering a small high ink jet recording device. 



MEANS 



[Means for Solving the Problem] In the ink jet recording device which the ink jet recording 
device of this invention supplies ink through a free passage member from an ink tank, and 
records an ink droplet on the discharge detail paper from a nozzle The free passage section which 
an ink tank opens for free passage to ink ****, ink ****, and a recording head, One piece thru/or 
two or more free passage holes dug so that it might be open for free passage with the exterior, 
and this each free passage hole are closed so that it may be in a reduced pressure condition. It is 
characterized by consisting of a container which consists of closure members of the non- 
permeability which can be opened just before at least one piece loads an ink jet recording device, 
prepares space further, and is packed in the state of reduced pressure. 
[0013] In the ink tank which the ink tank of this invention loads with an ink droplet from a 
nozzle the ink jet recording device which records on the discharge detail paper, and supplies ink 
to a recording head The free passage section which an ink tank opens for free passage to ink 
****,ink****, and a recording head, One piece thru/or two or more free passage holes dug so 
that it might be open for free passage with the exterior, and this each free passage hole are closed 
so that it may be in a reduced pressure condition. It is characterized by consisting of a container 
which consists of closure members of the non-permeability which can be opened just before at 
least one piece loads an ink jet recording device, prepares space further, and is packed in the 
state of reduced pressure. 

[0014] Ink **** which uses the manufacture approach of the ink tank of this invention for an ink 
jet recording device, In the manufacture approach of an ink tank of having the free passage 
section which is open for free passage to the free passage hole dug so that it might be open for 
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free passage with the exterior, and ink **** and an ink jet recording device A. — process C. 
which supplies and fills up an ink tank with the process B. ink which decompresses this ink **** 
through a free passage hole from a free passage hole — by the closure member of the non- 
permeability which can open at least one piece It is characterized by consisting of a process 
which at least one piece puts in the process D. ink tank which seals by decompressing so that ink 
**** may be in a reduced pressure condition in a container without permeability, decompresses 
the inside of a container, and carries out a seal package among each free passage holes. 
[0015] Moreover, said process of C and D is characterized by the thing of 0.02-0.05MPa mostly 
performed by this draft. 

[0016] It is characterized by consisting of a process which carries out this stop of the closure 
member to un-sealing in the state of a tacking meal and reduced pressure under atmospheric 
pressure, and furthermore makes seal at least one of a free passage hole in the state of reduced 
pressure into a container. 



OPERATION 



[Function] Since an ink tank is sealed in the state of reduced pressure, while ink is re-deaerated 
according to the above-mentioned configuration of this invention, the leakage of the ink in the 
time of vacuum packaging and transport or a state of preservation is lost. Moreover, since 
vacuum packaging of the space was prepared and carried out between the ink tank and the 
hermetic container, from the interior of an ink tank, the gas which occurred in disassembly of ink 
is also gradually absorbed in vacuum packaging through a case, and, thereby, is deaerated by the 
very reliable condition in early stages of the activity of an ink tank. Nonconformity with the air 
which this mixes in an ink supply way at the time of exchange of an ink tank is canceled. 
[0018] Moreover, since it can inspect visually before packing the decompressed ink tank, 
inspection between processes, such as ink leakage and deformation of a case, becomes easy. 
[0019] Furthermore, the ink evaporation at the time of a real activity can be suppressed by 
covering the top face of the ink tank 7 by the closure member of non-permeability to the 
minimum. 



EXAMPLE 



[Example] One example of this invention is explained based on a drawing below. 
[0021] Drawing 1 is a main sectional view for explaining one example of the ink jet recording 
apparatus of this invention, and drawing 2 is the decomposition perspective view of the body of 
the ink tank used for the ink jet recording apparatus of this invention. Drawing 3 shows the 
perspective view of the body. Moreover, drawing 4 is a block diagram for explaining ink and a 
detector. A platen 1 is approached and the recording head 3 is formed in the carriage 2 which 
reciprocates a guide shaft 2a top in the direction of arrow-head B along with the platen 1 which 
is a recording paper conveyance means to rotate in the direction of arrow-head A in order to 
convey the recording paper in one. The ink tank 7 which held form 6a which there is ink **** 6 
and becomes the interior from porosity members, such as polyurethane foam, is formed above 
the recording head 3. In this example, the ink tank 7 is divided into three chambers, 6Y, 6M, and 
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6C, and three ink **** 6 are formed. These chambers of each are filled up with yellow, 
cyanogen, and the color ink of a Magenta. However, if the class and number of ink change on a 
design, the number of chambers in the ink tank 7 will be divided into a required number. The 
exterior and the free passage hole 9 open for free passage are formed in the lid 8, and the base- 
like projection 10 which aims at adhesion with form 6a is formed in the base at the ink tank 7. 
There is the free passage section which turns caudad from the core of this projection 10, and is 
open for free passage to a recording head 3. The free passage section is formed in the edge of the 
ink room 1 1 which carries out ejection maintenance of the ink in form 6a, and the ink room 1 1 
by the plug 12 which consists of elastic members, such as rubber. And by inserting in this plug 
12 the hollow needle 5 which are a recording head 3 and a free passage member open for free 
passage through the filter room 4, it is constituted so that the ink which sank in into the ink tank 
7 may be supplied to a recording head 3. In addition, the ink room 1 1 is in the condition of a 
sealing room by the plug 12 and form 6a. Moreover, it is closed till just before an activity by the 
closure member 21 of the non-permeability which at least one can open of the free passage hole 
9, opens just before an activity, and is set to air hole 9a. However, although two or more free 
passage holes 9 are formed in this example, it is satisfactory for acquiring desired effectiveness 
at least each one chamber in any way. If the approach of pulling, removing and opening the edge 
using the closure member 21 long enough like drawing 2 is used in order to open, it can open 
easily. Furthermore, if the edge is joined into a container 25, when taking out from a container 
25, it is surely opened, and there are also no problems, such as an opening failure of a user, and it 
can open certainly. Moreover, projection 31 is formed in the lever 30 for attaching an ink tank 
like drawing 5 , and when attaching an ink tank, even if it uses the approach of breaking through 
a lever 30 by the derrick down and this projection 3 1 in the direction of C, it can open easily. 
However, if it is the configuration that the closure member 21 can be opened, it is not necessary 
to open using the instrument of dedication especially. The closure member 22 of non- 
permeability is formed in other free passage holes 9 which are not opened. 
[0022] The reason for opening the closure member 21 here and opening air hole 9a is explained. 
The inside of an ink tank becomes negative pressure gradually as all the closure members 21 and 
22 use a printer, since there are few air contents filled up in an ink tank to the ink consumption 
speed of the usual printer activity because of non-permeability. If this negative pressure exceeds 
constant value (i.e., if the negative pressure exceeding the capillary tube force of the meniscus of 
the ink formed in the nozzle of a head occurs in an ink tank), it will destroy and a meniscus will 
become the poor regurgitation of an ink droplet. Therefore, air hole 9a for filling up air 
corresponding to consumption of ink is needed. 

[0023] Moreover, when the poor regurgitation arises in a recording head 3, ink should be 
attracted from a recording head 3 in operating a suction pump 15 through cap 13 and piping 14. 
Thereby, recovery action of the poor regurgitation is performed. The attracted ink is sent to 
waste ink ** 17 through piping 16. In this invention, waste ink ** 17 and the ink tank 7 are 
another objects, and waste ink ** 17 is arranged in the body of a recording device, and has the 
composition of usually not being exchanged. 

[0024] By the way, the signs SI and S2 in drawing are ink and an electrode for detection, the 
electrode SI of one of these was formed in the internal surface of the ink tank 7 so that form 6a 
might be contacted, and the hollow needle 5 with which the electrode S2 of another side contacts 
ink serves as the electrode. O ring 24 made of rubber makes it have bit so that ink may not leak 
between an electrode SI and the ink tank 7. And as shown in drawing 4 , the seal of approval of 
the reference voltage Vcc is carried out to an electrode SI. Moreover, the hollow needle 5 which 
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serves as the electrode S2 of another side is grounded. Furthermore, the resistance variation 
detector which consists of a differential circuit 19 and a comparison circuit 20 has connected 
with the electrode SI of the side to which the seal of approval of the reference voltage Vcc is 
carried out. And when fixed level with resistance variation is exceeded, it is constituted so that 
an output signal may be generated. 

[0025] Moreover, the record command signal for expulsion of an ink droplet by which a seal of 
approval is carried out to a recording head 3 is transmitted by FPC (Flexible Print Circuit)! 8 
which is a flexible signal means of communication. And on FPC 18, ink and the signal line for 
detection are wired in one, and it connects with electrodes SI and S2. In addition, the thing of 
FPC 18 for which FFC (Flexible Flat Cable) etc. may be used for replacing cannot be 
overemphasized as a signal means of communication. It cannot be overemphasized that you may 
be the configuration of the two-sheet pile instead of FPC of one more sheet. 
[0026] Next, the flow chart of drawing 6 explains the manufacture approach of the ink tank used 
for this example. 

[0027] Like an ink tank erector, it leaves the closure members 21 and 22 and the ink tank 7 
which consists of a configuration of above-mentioned drawing 2 is assembled. 
[0028] At an ink ****** reduced pressure process, it lets the free passage hole 9 pass, and ink 
****** 6 of the ink tank 7 is decompressed to 0.04 or less MPas. Whenever [ reduced pressure / 
at this time ] has 0.02 or less desirable MPas, when the amount of restoration ink and an injection 
time are taken into consideration. 

[0029] Then, ink is filled up with an ink restoration process from the free passage hole 9. At this 
time, ink is decompressed and turns into deaeration ink. An ink packing effect is a very high 
approach as how to fill up ink with this reduced pressure condition into a porosity member is 
indicated and explained in JP,60-245560,A. 

[0030] Next, ** is carried out except 9a by the closure member 22 among the free passage holes 
9 under atmospheric pressure. Then, the ink tank 7 is made into the bottom of reduced pressure 
of 0.02-0.05MPa at a reduced pressure seal process, and ** is carried out for air hole 9a by the 
closure member 21. If it is under this reduced pressure, ink will be re-deaerated enough and there 
will be no ink leakage from air hole 9a. If whenever [ reduced pressure ] is set to 0.02 or less 
MPas, ink leakage will occur by few impacts after the ink leakage at the time of reduced 
pressure, or the above-mentioned seal, the position difference, environmental temperature 
change, etc. 

[0031] After [ closure ] atmospheric-air disconnection is carried out. Like drawing 7 , this 
process may carry out 21b stop of the 21a of the closure member 21 under a tacking meal and 
reduced pressure of 0.02-0.05MPa under atmospheric air, and is easy this gentleman on 
equipment. 

[0032] Thus, the ink of the sealed ink tank 7 is re-deaerated while homogeneity is filled up with 
the atmospheric-air disconnection and re-reduced pressure after restoration at form 6a of a 
porosity member. 

[0033] Although the approach by joining or the binder etc. can be used for the closure approach, 
the joining is more desirable in order to prevent the leakage of ink. When using adhesives, it is 
necessary to satisfy the adhesive strength for preventing leakage, detachability, and the property 
of not being committed by ink. 

[0034] It is the member of non-permeability, and the closure members 21 and 22 make a subject 
polyethylene terephthalate resin or an aluminum laminate film, and are joining or a laminated 
film which consists of polystyrene resin, polyolefine system resin, etc. so that it may be easy to 
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paste up. 

[0035] Next, in a reduced pressure packaging process, after putting the ink tank 7 and a spacer 
28 into a container 25 like drawing 8 and decompressing to 0.02-0.05MPa, the seal of the seal 
section 26 is carried out thoroughly, and a seal package is carried out. Atmospheric-air 
disconnection is carried out after that. 

[0036] Space 29 is between the ink tank 7 and a container 25. Even if ink decomposes during 
transport of the ink tank 7 and preservation and gas, such as nitrogen and oxygen, occurs, it is 
gradually deaerated through a case wall by this space 29. If the member to which air is 
penetrated like a corrugated fiberboard or urethane foam to a spacer 28, and space exists in the 
interior is used, even if a container 25 sticks, the space in a member will play the role of space 
29. Moreover, a role of shock absorbing material which protects the ink tank 7 is also played. 
Whenever [ reduced pressure / at the time of vacuum packaging ] is the almost same 0.02- 
O.OSMPa as whenever [ reduced pressure ] at the time of closure of said closure member 21 . 
Pressure balancing in an ink tank and a hermetic container is maintained by this, and even if the 
bonding strength of joining or the closure members 21 and 22 which were pasted up is small on 
the ink tank 7, it does not separate. 

[0037] The hermetic container by which the reduced pressure seal package was carried out is 
shown in drawing 9 . A container 25 is the package bag made from the very high aluminum 
laminate film of gas barrier property. 

[0038] Furthermore, it is contained by the container 27 (un-illustrating) at a packing process. 
This condition was [ the seal section 26 of a container 25 ] of use in the container 27, and it 
serves as shock absorbing material. Therefore, it is not necessary to use a special buffer member. 
[0039] Next, the relation between the degree of vacuum at the time of vacuum packaging and the 
nitrogen volume after the retention period in a vacuum-packaging condition is explained. What is 
necessary is just to be able to control nitrogen volume, since nitrogen volume is the largest 
although gases other than nitrogen also exist in atmospheric air. 

[0040] According to the experiment, by controlling whenever [ reduced pressure / at the time of 
a seal seal ] to be shown in a table 1 , whenever [ deaeration / of the ink in the ink tank 7 
immediately after opening a package ] is controllable. 
[0041] 
[A table 1] 



[0042] The percentage of nitrogen volume which has melted into the ink to a saturation value 
had shown the nitrogen volume in a table, and, in the case of the ink used for this example, the 
saturation value was about 10-11 ppm. 

[0043] Next, based on experimental data, drawing 10 explains how whenever [ in the ink tank 
from the time of manufacture to a real activity / ink deaeration ] changes to the nitrogen volume 
in ink. The ink deaerated at the a event after ink restoration reaches a saturation state by being 
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left in an ambient condition at the b event of about three days after. If the ink tank 7 is sealed by 
the closure member 21 of non-permeability under reduced pressure of 0.02-0.05MPa at the c 
event, it will deaerate, nitrogen and oxygen of the dissolution in ink will be further absorbed by 
the space 23 of the ink tank 7, and ink will become by whenever [ deaeration / at the d event ]. 
Since ink decomposes and gas, such as nitrogen in an ink component, occurs after that, whenever 
[ deaeration ] falls. Although the period of d event is based also on a circumference environment, 
it is about one day and increases 10 to 20% at the e event over one year from six months. If 
vacuum packaging is carried out at the e event, whenever [ ink deaeration / of the ink tank 7 ] 
will improve gradually through the case of the ink tank 7 etc. Space 29 can be made to also 
absorb enough the gas from the ink generated during a long period of time. The period of e event 
to f event is a retention period in a package condition, and assumed two years in the experiment. 
[0044] And nitrogen volume rises one by one from the event among [ after opening / f ] drawing. 
The nitrogen volume in ink will reach the abbreviation saturation state in [ g ] drawing after 
opening in about three days. However, according to the experiment, it turned out that the 
effectiveness by deaeration is expectable about two to four weeks after opening in [ f ] drawing 
(inside h of drawing). It will be in a perfect saturation state after that, and the effectiveness of 
deaeration of the ink for which it asks by this invention is lost. 

[0045] Although each event established sufficient period and was performed in this experiment, 
in order to carry out closure at the c event under reduced pressure within several hours after the 
ink restoration at the a event and to perform vacuum packaging at the e event to a pan within one 
day in a real production process, it is N2 like a graphic display. A value change is not seen, but 
vacuum packaging is carried out where whenever [ deaeration ] is maintained enough. 
[0046] Here explains the effectiveness by deaeration of ink. In case the ink tank 7 is taken out 
and inserted to the hollow needle 5, the amount of the air mixed from the hollow needle 5 is very 
usually a minute amount. In the check by experiment, when the ink inflow aperture of the hollow 
needle 5 was a diameter of about 0.8mm, even if there were many amounts of the air to mix, they 
were below 0.4 cube mm extent for a meniscus. The air mixed once flows toward a recording 
head 3, and a trap is reached and carried out to filter 4a in the filter room 4 (un-illustrating). 
Since this air by which the trap was carried out has the very detailed eye granularity of filter 4a, 
filter 4a is not passed easily. When the diameter of filter 4a was [ the space width of face in 4mm 
and the filter room 4 ] about 0.3-0.5mm according to the experiment, even if the count of 
extraction and insertion of the ink tank 7 carried out 10 - ten numbers, this air did not pass filter 
4a by record actuation. In case deaeration ink can be clearly supplied to a recording head 3 
during the period to the inside g of drawing 10 if it is mixing of air of this level, and this takes 
out and inserts the ink tank 7 to the hollow needle 5, the air mixed from the hollow needle 5 
melts into ink, and does not pose a problem. However, when left removing the ink tank 7 from 
the hollow needle 5 in a real activity, it is fully possible. In this case, air mixes in a large 
quantity. The air mixed when air mixed in the large quantity will close filter 4a, and will bar 
passage of ink. A recording head 3 becomes the poor regurgitation as the result. In this case, 
although the suction pump 15 was operated and recovery action of the poor regurgitation was 
performed, the experiment also showed that a big difference was in recoverability by whenever [ 
deaeration / of ink ]. If it is ink by about two - four weeks after opening shown in [ h ] drawing 
10 , there will be no nonconformity in carrying out attraction clearance of the air in the filter 
room 4 with a suction pump 15 in any way. However, when it passed over this period, and it 
changed into the supersaturation condition further and filter 4a was passed with air, as for the air 
content in ink, it was checked full saturation and that apply to a recording head 3 from filter 4a, 
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and minute air bubbles are generated. It will become the poor regurgitation when these minute 
air bubbles are in the pressure room of a recording head 3. 

[0047] To the air mixed at the time of exchange of the ink tank 7 as explained above, 
nonconformity which becomes poor [ the regurgitation ] according to the effectiveness of 
deaeration of ink can be abolished. Moreover, also in the recovery action performed when air 
collects so much in the filter room 4, recovery action can be ended good according to the 
effectiveness of deaeration of ink. If the air content in the filter room 4 is below fixed, in order 
that air may not pass filter 4a with ink, even if it is ink used as the saturation state after among [ 
g ] drawing 10 , there is no nonconformity in any way at the time of recovery action. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The main sectional view for explaining one example of the ink jet recording device 
of this invention. 

[Drawing 21 The decomposition perspective view of the body of the ink tank used for the ink jet 
recording device of this invention. 

[Drawing 31 The perspective view of the body of the ink jet recording device of this invention. 
[Drawing 41 The block diagram for explaining ink and a detector. 

[Drawing 51 The perspective view of the body of the ink jet recording device of this invention. 
[Drawing 61 The flow chart explaining the production process of this invention. 
[Drawing 71 The perspective view explaining closure by the closure member of this invention. 
[Drawing 81 The sectional view for explaining the inside of a reduced pressure container. 
[Drawing 91 The perspective view for explaining the ink tank by which vacuum packaging was 
carried out. 

[Drawing 101 Drawing having shown nitrogen volume and the relation of time amount. 

[Description of Notations] 

3 .... Recording Head 

^ k ^ ^ ^ ^ ^ ^ 

6a .... Form 

7.. ..Ink Tank 

9 .... Free Passage Hole 

9a .... Air hole 

21 .... Closure member 

22 .... Closure member 

23 .... Space 

25 .... Container 
26 .... Seal section 
28 .... Spacer 
29 .... Space 
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(74)ftSA 












(54) B6W©«ifW 





(57) [en] 

mm -OtM'QGk B*^ y K 3 km-*- 5 ^ V 



2: *?'J*r/ 



6a 
7 
9 

9a 
21 
22 



1X-U 




<<>99v9k, mjy??y? tmm 

a*LSr«JE#1it *5 «k 5 *tJh U d>* < k 1 1 fltfltf 
B-f i"*^*? hWKK«K««1-ai»ttKII»^r«-C 

**fT b'iW S>* y hB*S«K:li* U Efc^y K 

fc^y^&tfcl^S'f v^^lcfcvvt, VMS* 9 
>9tt, -fy^fSOts R-Y^flOfclWfilM^yK 

icjga-rsgaiasi. a-aisiaai-SiMtK&fcjxfci 

fc *6 ± 5 *hfc U < i t> l ■aMWB'T i>* y 
=. t *r««t-f*-f *9 9 -y 

9, 

aa****-*-*^ * -s9 ommxmc&^x, 

a. m&mmn*Mzxito%&yy9®'9Zim-rz>T.n 

b. 4y9tmsmm.frbm&4y9 9>9tew&L 

c. 1 1> i jH!j*Ri»^rtB-e*)6#a«tt©»Jh» 

4Hr©ttB»a?W>$t>» '>*<!: fclWi'ff 
D. BfrfB-f y^*^£&Ste©ftV^S§[*3lcAftx K 

t*bi£&Zkt:¥t9Lk'i-S'fy9 9*9<DWtb&. 
[fl$54] WIBCtD©im*^ 0. 0 2~0. 0 
5 MP a <D\i\mmTX-ftt>HZ Z k «TW8i1-5»Jfc 
« 3 |B«©-r >9 9>9 ©«&#&, 

mi** 5 ] wiaaajL©^^ < 1 1> 1 «r, *»ee 
T"e#<e»K#JtsBW*:fijh » u ®mvmx*± » 

r i Sr#® i: +2.SI*3S 3 ESS©^ ^ 9 y9<DW&H 
ifc« 

10 0 0 1] 

Ef»§siEK:H-r&. 

[0 0 0 2] 



±lc, B^«teJfci:fc^*2»E»«*a***Tj 

£i±WLT^*«£i2fiW-5. yy9ffi<DBf$.l*ft® 

*a\Lfc»ft-ttt, 8tWJE**JMffc*±*i', E& 
#ta*#*«fc**. 

[0 00 3] 4>9 9y9?w>(y9t>m*£ 

ixJR<b-Ctt»W»»ffcH«fc. B»»#3i*!» J:i F«K:4 

9 a*. *V**rlffcfc*l&l/?t>E»»*a**«riB 

[0 004] t>tit)» c©±5*P8«fc»*a-f5fc» 
V^«W&ftK©-»lc i^vtfcffll&SrEK b^T ©ffc 

<b-T 9 >9<o^9tf^m<oy V9 9V9 ktSMr- 
v Vk<Dfc%&^\^V9fc1&ffi&ftK.£.%&m7<t 
ZZk tt±\£Vj}trz Z. k 14-? t tt\\ 
[0 0 0 5] *r"T?tt*J:9'fv^«MMHSrtKaAU 

1 5 9 2^airfa«g$^'b©*if^6,tvCV^o 

#*^yri£©ffi#-tfljv^£f£S§rti^ itt^tfc't'y 

^ SriR^Lfc-f >9 9y9 SrjftE^ffi'CilXS Ufct©"C 
fcSc r©^^J-CI4, ®%®&t:M%iig.mZ'(>9 9 
y9no<<-s9WBL%'<*s9 kta^XHr>. -©Ift^'T 

[0 0 0 6] t*»U i©«W«««3i«:» 4V99V 

[0 0 0 7] r^Sr^*1-5«:*t> #?L»lfWtSriR^ 

lilt, ^v^Sr^*i-Sfc»©aA?L^, 'f^^'Cffil 
KJ:5«^KJ**LTa»*«Ai-SJ:9fc, *ftia 
S-f 5fc*©a^7LSr#1-5. 
[0008] ifcKrEOiJfclll^^Ki+SfcW, 

[0 0 0 9] 

v*©&ESg#risjfctfctf!ii5< v t, ?&Sr:^lc<v^(4i 
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[0010] '(y&fyirmz.&miKttitv* 
v^ofciBjBa**>ao 

[00 11] *r"T?#*Wttr©J:5ftraJB^Sr»Si:t' 

at>o^*<Ditti-rat ««tt*i<5</ha!«> 

[0 0 12] 

^v**y*j&>&»a«tf*^LT>r:^ 

m-r a SMi- h» rtibt?* a #aatt©»±fflwa» e>« 

[0 0 13] *SB©>fy^^^lt yX^ifl-f V 
ttIc3l*U IBft^y Klc>f ^Sr«|&i-a>f V^^v 

tia*^ Kidta-rasta*^ fltttaa-raasfti 

7L*r«EttttifcaJ;5itJfcU W<HiKWv 

nB«6«K:K«raeii(ncH!»RrtB"Cfca* 

a«ttostJt»»a»b»j*Sft* ts t>\c£mzw:vxM 
fftt*"caK*na*Sd» e> *a r t * «mr t -r a 0 
[ooi4] *»w<o>r * <oK3t*«fett, >r y 
^^x^ naaasB^v^a, -o^ao 
ara35sjo<*fctufc5ta?Li:, -f^aow^y 
*y hiE^fitcagai- a aaas^-r a 

a. iiajLtatTR^v^Sflfc^i-axs 

b. -ry^sraaTL3&»6>-f y^^v^fctftji&LStti-a 
xs 

c. 1 1> HB*Bi*t^rffi"e*a*a«;tt«)»Ji:» 

9*s«flEttlBt«aJ:5, WEU6»*1-axa 

d. >ry^^y^sra«tt<oft^**rticAtu, 



srj*B£L«»fiS6f axe 
d>6*artsr4*«fci-a. 

[0 0 1 5] SfcaWBCtD^XS* 5 , 0. 0 2-0. 
0 5MP a(DJSlSHET"Cfi l tottar iSr4*»fc1-a 0 
[0 0 16] S6l!iiia?L<o^*< it lflSr, 

U ^rt^WEtttt"C*»lcraxa5»b4ari:S: 

[0 0 17] 

WE«t»tf**t-t-ar:f:d*b, >f y^*IHtt«Sixai: 

K»t-C»ES«Ufc<D-C, ^V^#y*rt«,fc9*f y* 
Lfc#*t>* ^-*&aLT#e*t£®JE& 

*SMHHtto*v^icjtt«*tta. 

icia^A-e-ftWiHii-a. 

[0 0 18] 4fcWESixfc^y^^y^SrfiS«[(c@ 

xa«aE* s *stj:«a. 

[ooi9] se>fc. *a«tto»±a«-c, -r^? 

«r*/hKliiaiib*bao 
[0 0 2 0] 

Rw-j-a. 

[0 0 2 1] Hir±*3»w<o-f y^^*y hEft»«o 
-**«SrRW1-afc»«)*B»rffiH't?&9, 0 2(4* 

jSMo^y^^*^ hisg^f^-^a^y^^o 

iJI«o»<!fft«H"efca 0 H3tt£K«0>ft«l8«:* 
Ufct>^-C&a o *fc84tt, jvt^is K*WIeIJ5S: 

ft ic^Ri a*irj keue-*- a iBflatt«S¥aT?fc a t 

K3dSH**fcKttb*vC^a« Bft^y K3©±*ir 
<D*?L«tSW.fc 9 ftS7*-A 6 a Lfc>f >^ * 

y^ 7asHtt5>fvcv^a. #saswi;:*5v^T-fy^^y 

^7fi6Y, 6M, 6 C^3 0(7)aM(C5>S"J^tl/-C, 

y^®"9 6^43ols:^tbn-cv^ao rogpM^-^t-n-r 

^ y * 7 rt<o«B5a»tti6&n»ic^w$ ha c t tc*a 0 
-<y^^y^ 7tcr*, *©a8ic^tiia-raaa?L 

4rttd»a^*o*jBl o*s«^Six"Cv^ao -<D^iEl 

0 <z>+^»!a»bT*^ift»t"cia«^y k 3 iw^ai-aa 
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*®#ttl^J:?>fca#&i 2fc±9J&*3ix-CV5o 
y K3 fcigarSitifittW-CfcStffittSSrJfiBi-ar 

£l lttSftl 2X0*7*-* 6 afcJ: OttPBaottlB 

w*-3 01C36E3 lfcRtt* ^i/^v^&l&^tttt 
3 0«rC;frfR»;:ffilU :^E3 1^ 
**5*ft«r«^"CI>»afcBiWe*6. fib, #jk« 

wcBI»Lfc<Tt>J:v\ ■#Lftv^*)iSa?L9fcfc 
#afttt©»Jh«W2 2 £RttTfcS 0 
[0 0 2 2] ZZ.X%±&W2 1 £IWLTiI^?L9 a 
4T©WJfclW2 1, 2 21* 

#a«ttofc», a*©xy ^ih*** 

ftiMOT?, 7>V>*%8iF81rZ>\z<>tiX&*\C'C>?* 
»<oa»?L9 aj&s&Kifc*. 

[0 0 2 3] *fc^-, Eft^y K3tcetffl^m^^C 
XI S^tbf^i-^rir-C, IBft^y K3 iO-Y^^K 

31-ra. *wa9, ttm^FAoiaaib^tTfctts. 

«ISjh,fc^*ttEtf l 6«riioT*>r^jBi 7fc 

?y?7 tmmxhixm'O'tmi 7\mm&m* 

[0 0 2 4] fc£ST?H«f , «F-S'S 1, S2tt* >TV^oi 

-a 6 a t ««rt-6 <t 5 >?*y?7 (D^mmim 
itfott, <fi#®««s 2 it, >r^^t»ftfc-f5ts«-5 



>r>^^tL4v^5i-^^oy ^X2 4s»d» 
*-£Tfc5 0 ^trmss licit, Emc^LfcJ: 

^BiRT^nr^SflcDllfiiS licit, KtfMSKl 9iJt 

®[Hig§2 o t^64s^aeft»«ffligis^S8KL'rv^ 

[0 0 2 5] *fc1B»^y K3JcB3nT*JxS-f 

FPC (Flexible Print Circui 
t) 1 8^±0eSSix5 o -tlTFPCl 8±fcH>f 

1, s2icS8ttsttrv^«, 4*3. m^rtsmmsttLx 

FPC 1 8<O*fc>0^, FFC (Flexible F 
1 a t Cable) «&«:fflvvf fc&V^ t ttV^ 5 *"C 
t>4v\ S6«citt©FPCT?tt4<. 2&Wa<Dm& 

[0 0 2 6] »cl!:#SllKfif!{^v^fc^^^^^^o»ji 
*ifeH:ov^XE8 6©7P-^^r- Mck<5tt9H-3. 
[0 0 2 7] ^^*^&fcXg-?tt, ftti£[Il2<D* 

fflpbim >??>?7%m±uw2 i f 2 2&mL 

[0 0 2 8] -Y^fflsosffiis-ett, 

Koji/tm**) 6*ita?L9SraLt\ o. 04mp 

aKTfcWBE-*"*. rco^(Z)MJES(t, 

[0 0 2 9] ^***X&T?iga?L9J:l>>f 
*Jfe{COV^tt*SfHBB6 0-2 4 5 5 6 O^SK^ 

[0 0 3 0] ftlc*ftJET-C»a?L9 0 5*)9 a H**r 

*tJh»»2 2t?*tsri-a. «m&£f xm-?^ v 

^V^7£r0. 0 2-0. 0 5MPa0>HffiTfcU 
il^?L 9 a $r#f±^W 2 1 S 0 w O^JET-Cfe 

-r^^it+^sift^^n, a«?L9a3a»6>o^v 

^iitvll4v\ MJES^rO. 0 2MPa«TC«^ 
[o o 3 i] »Jh«*«Hfti-So w<7)X®^07oj: 

»Jh«BS«2 1(02 1 a**ftT-CfiJh»U 0. 
0 2-0. 0 5MP aOMJET"?2 1 b^ih^LTtJ: 

[0 0 3 2] r©J;5U:ur*»S*tfc>f 7 

tt©7d~A6 alc*&-^3E*SiiS4it>{c, SJK,m 
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[0 0 3 3] »Jh*ttlcH«#t)U<Ht*#«'lCj:5ar 
[0 0 3 4] »lfc«#-2 1 , 22H #««tt<D«W 

[0 0 3 5] ftjc«Efi36XSTtt, Hso^tc^y 

7 8**B2 SMAftO. 0 2- 

0. 0 5MP a \cm£Ltz&, ft±\Ci/-A$l 2 6 &is 

[0 0 3 6] -f>99>9 7 i»«2 5 0lBlCttSIB2 
9dS*6 0 w<DfflW2 9JCio-C, 4:/99>9l<Dlk 

at t-f >9 &im Lxmm^mmft ¥<d%* 

— f - 2 8 KiasR— l/7**-J*G> J; p 

tt, t>L*«2 5*S**LT 1 b»»rtOSIB3& s SIB2 9 
<D®#. l^tzTo *fc>f >9 9 ^9 7 

3S#2 l©*t±Kp«HE*ti5li|RlD0. 0 2-0. 0 5 

<Dffi*/<9V*as«fc*x, >f 1/9 9 V9 7fc*»fcSV^ 
J*&# Lfc#Jhtttf 2 1,22 $ < r 

[0 0 3 7] m 9 t;:«jE«*tfiSS S ttfc*»*«S:^ 

[0 0 3 8] S6{CfflSXS"e«lfi»2 7 PFB») tC 

[0039] mzfflz&mftvMQ&kum&mvtmic 

[0 0 4 0] mmiz ±*itf« i o \z«sti*s-/i' 

[0 0 4 1] 



SlEJfc (MP a) 


C%) 


0. 0 5 


6 0-70 


0.035 


5 5-65 


0. 0 2 


4 5-60 



[0 0 4 2] $4>a>£Sfttt, IM*«lc*hr5>fy^t 

ss*«^^fc>r^^©»&(cHc, fi»«wti o-i i 

[0 0 4 3] JJclcJia^feSlffifflS-ew-f V99V9 
n<D4 is9m&&& if<DX o KSEfti-5*>Sr-f ^ to 

Scg^ft^r t lei *9 . tt3 0«ob^-efi»«»;i 

8+8. c^t?0. 0 2-0. 0 5MP a (DWELTX 
/{ 1/9 9 ^9 7 Sr#«*tt<0*tJt»«- 2 1 "C«*tt-S 

hz>o dm^x<omm\t y mmmmich^^tK 10 

@g-efe«9. eRp^Ctt6^^d»6l¥Mt"Cl 0-2 
0%^PLT^< o eftpjR-CjWEfiSSrSf:, «(>9 9 
y9 7<Dj>9^m*J>9 9>9 7<Dlr-X*$Zm 

9, *»"Cfi2¥IHIt«3ELfc. 
[0 04 4] * LTM»«<BB* f WjS J; 9 KHftfifR Jl 
te±#f£ 0 'fv^ BB*J«3 BS-eH* 

M«lcJ;5a*»Blt f 0>H«*a»& 2~4MHS*ffl 
[0 0 4 5] ***-Ctt, **jR*t?+»4»IR]*rRW 

[0046] z^x^y9<DSAm^X^^^xm. 
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a o B ttS dS*»«c«»&fcft*S«!:7 ^;^4a Srii 
4mm, 7 -f/WS4 0. 3~0. 5mm 

n&omz<{ 7©ftt«uiHi*3jsi ohri 

0leIfTftoTfclS»»mJ:J:orK^«3&S7^^4 a 

fttfB10*g*W»W*Ht* Wfed^»»-f^^* 
B*^yH3fc«»r8£fc#-C$, ititeXQJi'? 

5 i 9 SA Lfc£*Ht-f >^ & l*&*BBH fc ttfc fe4 

&m*ri- 5 t fiA Lfc£«tt:7 -f/^4a^5 v 
ttBfcffl^ftitt*. ^D^fi!ll9l*^l Sfrttff? 

b^ofco Hi 0*h^rBBit«2~4«IH8tf*"C 
1 5I^J;9!K3l»*1-5^Wfe5F^«:4v\ 

ii-r-5t^^/^^4 a**blBft^y K3lca»tfT»/h« 

[0 04 7] £*±R93 Lfc«t 5 fc>f vtZVtl <03E* 
B*fcSA^5£ftfc#LTi*, ^v*oft«C<0»*fcJ: 

**-^T"CfctLtf^^W^^ t*lC7-f 4 a 
[0 0 4 8] 



ItttKrt fcilA LT L* 5 J: 4 * 
[0 0 4 9] *fc«ESftfc-f ^^^v^frfiifclttlcl 

[0 0 5 0] *a«tt©»jh»«-e, ^v** 

S:*/MSfc»* * 3ft* t> * So 
[0051] a±fci5«J6r«*tt*sj*</J«©-f ^ 

[B2] *»B^y^^xy M2^tticfflv>5-rv 
* 9 > 9 ©*B«fB©5W»»SHo 

[B3] ##W<0-f l^i^cy hlEftS«0>£5«<&# 
St0 o 

[0 4] y^3i^KttUIillS*RMi-Sfc«>o^ny 
[0 5] *»W<o^^^3:y ME«S«©£5«<0» 

&0o 

[0 6] *»BBo»itXSSrRM-t-S7n-^- h, 
[0 7] *»M©#ih*BWlcJ:S»±*r«W+6«a 

0o 

[0 8] «Efii6»«rtSrRMrafc»©»fffiHo 

[0 9] «Ea!6S*ifc>f ^^v^SrRW-rafcft© 

[010] asRfti^MwBiffiSr^Ufca. 

[«F*©1M!] 



3 • • 


• • lEft^y K 


6 • • 




6a — 


• • 7*- J* 


7 • • 


• -^^^^ 


9 • • 




9 a — 




2 1 — 




22 • ' 




2 3 • • 


• -sin 


2 5 • • 


• • $« 


2 6 — 




2 8 — 


. • 


2 9 — 
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